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Summary This report describes an asymptomatic case of atrial lead perforation
which developed 5 years after pacemaker implantation. Although retrospective ﬁnd-
ings of computed tomography showed a screw-in atiral lead had already perforated
9 months after the implantation, the lead protrusion on chest X-rays and pacing fail-
ure had not been noticed until another 3 years later. At ﬁrst, this complication was
managed conservatively, however, a lead perforation progressively developed and,
as a result, open surgery was performed to remove the lead. We therefore should be
aware of the potential occurrence of a progressive protrusion of a perforated lead.
© 2008 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights
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Introduction
An atrial lead perforation is an uncommon compli-
cation of pacemaker implantation in the clinical
situation, and almost all such instances tend
to occur within 1 month after operation. When
it is identiﬁed, the extraction of the lead is
recommended [1]; however, some reports have
also described successfully managed cases with-
out extraction [2—4]. Unfortunately the number of
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doi:10.1016/j.jjcc.2008.07.006ases without extraction is limited, therefore the
ong-term safety of this conservative management
trategy remains unclear. We herein describe a
ase of a progressive atrial lead perforation, which
eveloped 5 years after implantation.
ase report
63-year-old woman underwent a pacemaker
mplantation for sick sinus syndrome via the right
ubclavian vein (Fig. 1A). Four months later, the
acemaker was removed and a new one was
mplanted via the left subclavian vein with an atrial
crew-in lead, a St. Jude Medical model 1488T
St. Jude Medical Inc., Sylmar, CA, USA), in order
gy. Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Chest X-rays. Compared to the image before the replacement of pacemaker (A), the image 1 week after the
replacement (B) showed only a focal protrusion from the right side of cardiac silhouette (arrowheads) and the lateral
image (C) did not show any abnormalities. The image 2 years later had no serial change (D), however 3 years and 9
months later, a lateral view (F) clearly showed atrial lead protrusion, while the lead changed to be tip-tilted on the
frontal view (E). One year later, both of frontal (G) and lateral views (H) demonstrated the progression of atrial lead
protrusion. The arrows indicate the distal tip of atrial lead.
Figure 2 Computed tomography. (A) Before the replacement of the pacemaker, the scan showed right breast cancer
(asterisk) and an atrial lead (arrows). (B) Nine months after the replacement, a new atrial lead (arrows) was screwed
in almost the same position compared to the previous one and had perforated the right atrial appendage. (C, D) Four
years later, the consecutive scans clearly showed the progression of the perforated atrial lead (arrows).
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ily perforated the damaged thin atrial wall. AnFigure 3 Serial changes of pacing threshold of the atrial
lead and P-wave amplitude.
to perform an operation for right breast cancer
(Fig. 2A). She was discharged without problems,
but a chest X-ray showed a focal protrusion from
the right side of cardiac silhouette (Fig. 1B, C)
compared to the image before the replacement.
We conducted regular chest X-ray and electrocar-
diogram examinations twice a year since then and
they did not reveal any serial changes (Fig. 1D).
However, 4 years later, a lateral view of chest X-
ray clearly showed atrial lead protrusion, while the
lead changed to be tip-tilted on the frontal view
(Fig. 1E, F). Transient atrial pacing failure began to
occur, but she was asymptomatic and an electrocar-
diogram showed atrial ﬁbrillation, and therefore we
decided to follow her conservatively with switch-
ing the mode from DDD to VVI (Fig. 3). One year
later, the atrial lead protrusion was observed to
have progressed on both a chest X-ray (Fig. 1G, H)
and computed tomography scans (Fig. 2C, D). As a
result, open surgery was performed 5 years after
the original implantation. The lead penetrated
the atrial appendage enclosed in ﬁbrous adhesions
and it was easily extracted without any further
problems. Retrospectively, computed tomography
scans, which had been performed at the depart-
ment of surgery for an evaluation of breast cancer
9 months after the implantation, demonstrated
the atrial lead to have perforated the right atrial
appendage (Fig. 2B).
Discussion
Cardiac perforation, which can lead to pericarditis,
tamponade, or even death, is one of the impor-
tant complications in permanent pacemakers.
Most cases complain of chest pain, dyspnea, and
hypotension, thus making such symptoms important
clues to an accurate diagnosis. Abnormal sensing
or pacing parameters, and abnormal signs in chest
a
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adiography or echocardiography also indicate car-
iac perforation. In this case, 4 years had passed
fter the implantation until we actually noticed
he perforation because she was asymptomatic and
he parameters did not change, however computed
omography scans, which we examined retrospec-
ively, had already demonstrated a perforation
learly 9 months after the implantation. Unfortu-
ately at that time, we did not diagnose cardiac
erforation, nor did we even suspect it, because her
arly signs of perforation consisted of only a small
hange on her chest X-ray ﬁndings. Therefore, as
entioned in a recent report [4], computed tomog-
aphy for evaluating lead perforation is useful and
ay be the most effective modality, especially at
he earliest possible stage of this complication.
A proper management strategy for a late
ead perforation remains controversial, while
ome reports have described perforation cases to
e successfully managed conservatively without
xtraction [2—4]. Despite almost all of the pre-
iously reported good ﬁndings in the long-term
ollow-up, there are some cases that demonstrate
n acute onset of hemothorax or pericarditis as
elayed complications after the implantation and
ubsequently result in the lead extraction [5,6].
lthough there was no imaging evidence of perfo-
ation just after the implantation, the perforation
ight occur either during or soon after the oper-
tion, and thereafter develop progressively over a
ong period. In addition, our case is the ﬁrst case,
o the best of our knowledge, to show a progres-
ive atrial lead perforation on chest X-rays and
omputed tomography scans during a 5-year follow-
p. Therefore, these cases throw some doubt on
he safety of the conservative management without
xtraction and also support the use of a manage-
ent algorithm, which has been recently proposed
6,7], for either the extraction or repositioning of
he perforated lead under ﬂuoroscopic guidance.
ven in our case, we may have been able to repo-
ition the atrial lead successfully without open
urgery if we had identiﬁed the problem at an ear-
ier stage of perforation.
Although the precise mechanism of such a late
rogression remains unclear, the use of a screw-in
ead is one of the risk factors for cardiac perfo-
ation [2,3,8]. In addition, computed tomography
cans suggested that the new atrial lead had been
crewed in the same position as the previous lead.
onsequently, the screw-in lead might have eas-trial lead perforation has usually been reported
o cause cardiac tamponade; however, an autopsy
tudy [9] and a recent computed tomography study
10] demonstrated that late perforation was not a
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J Arrhythmia 1999;15:39—44 [in Japanese].rogressive atrial lead perforation
are occurrence and that it was also often asymp-
omatic, while also being characterized by a low
ate of tamponade or death. The authors spec-
lated that a perforation might be sealed by a
ombination of the lead itself, muscle contraction,
nd ﬁbrosis because of the small cross-sectional
rea of perforation and the low pressure of the right
trium.
In conclusion, we should be aware of the poten-
ial occurrence of a progressive protrusion of
he perforated lead when conservatively manag-
ng cases with an atrial lead perforation for a long
eriod. In addition, it is noteworthy that asymp-
omatic lead perforation is difﬁcult to detect during
outine examinations.
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